Abstract
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39
Hard cheeses are susceptible to defects that may develop during the prolonged ripening. producing clostridia, gram-positive endospore-forming, anaerobic bacteria, are responsible for the 41 late blowing defect (LBD) (Le Bourhis et al., 2007; Gómez-Torres, Garde, Peirotén, & Ávila, 2015;  acidification, brining and ripening. By this way, it was possible to recover both cells and spores that 147 had been directly in contact with the changing environment (milk, curd, cheese) outside the tube 148 and to analyse their behaviour in a real cheesemaking process.
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3.1 C. tyrobutyricum counts in tubes sampled during cheese manufacture
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The evolution in vegetative cell and spore numbers during the GP cheesemaking is represented in However, very few vegetative cells (9.5 x 10 1 CFU/mL) were cultivable in those tubes. We 168 supposed that only a small portion of germinated spores was able to complete the cell cycle leading 169 to viable vegetative cells. 
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reflecting the two-log spore counts found at this step. At the curd extraction step, cells were almost 176 lysed and a few spores were detectable (Fig. 2c) . At the end of acidification (Fig. 2d) at milk renneting contained only spores (Fig. 3a) ; spores appeared slightly to change their basal 179 morphology as it was also observed at the end of curd cooking (Fig. 3b) . Some vegetative cells
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were observed at the curd extraction ( Fig. 3c ) and at the end of acidification (Fig. 3d) . The brining surrounded by a thin layer (Fig. 4f) . To our knowledge, this intracellular structure, that we found in 
